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(54) Connection for flared tubes and tube connecting element 



(57) A tube installation comprises two tubes (12, 14) 
which are axially connected and each of which has a 
flare (32, 34) on its axial end (1 6, 1 8) on the connection 
side. In addition, a connecting element (22) is foreseen, 
which comprises specifically at least one male tube nut 
(26) and one female tube nut (24). The connecting de- 
vice (22) works in conjunction with the tube ends (16, 



1 8) such that they are pressed against each other in an 
axial direction, at least indirectly. To simplify manufac- 
ture of the tube installation (10), it is proposed that at 
least one annular intermediate element (20) is located 
between the ends (16, 18) of the two tubes (12, 14), 
against the end faces of which element the appropriate 
flares (32, 34) lie so as to form a seal. 
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Description 

[0001] The present invention relates first to a tube in- 
stallation with two tubes which are connected axially to 
each other and each of which has a flare at its axial end 
on the connection side, with a connecting device, spe- 
cifically at least one male tube nut and one female tube 
nut, which works in conjunction with the ends of the 
tubes in such a way that they are pressed against each 
other in an axial direction, at least indirectly. 
[0002] A tube installation of this type is known in con- 
nection with a so-called E-F flare connection DIN 74234 
(c.f. Figs. 7 and 8). In the case of a tube installation of 
this type, two tubes 110 and 112 are pressed axially 
against each other at their end faces. In the area of the 
ends which are to be connected, each of the two tubes 
110 and 112 has a annular external bead 114, 116. A 
female tub nut 118 with a shoulder 120 bears against 
one external bead 114, and a male tube nut 122 with an 
edge 1 24 against the other bead. Each end of the tubes 
has a flare 126, 128 respectively which is radially invert- 
ed. When the female tube nut 1 1 8 and the male tube nut 
122 are threaded together, the two flares 126 and 128 
are pressed against each other. This is intended to cre- 
ate a leak-free and permanently tight connection be- 
tween the two tubes 110 and 112. 
[0003] However, with the tube installation in service, 
it turned out that when the male tube nut 122 and the 
female tube nut 118 are drawn up too tightly, the flare 
128, which is configured as a type F flare, can tip be- 
cause the contact surface on the opposite type E flare 
126 is too small (c.f. Fig. 7). The consequence is that 
the connection between the two tubes 110 and 112 is 
no longer completely leak-free. 
[0004] The object of the present invention is therefore 
to further develop a tube installation of the type named 
at the beginning so that its two tubes form a reliably leak- 
free but simple connection. 

[0005] This objective is attained with a tube installa- 
tion of the type named at the beginning by positioning 
at least one annular intermediate element between the 
ends of the two tubes, which has end faces against 
which the flares lie such as to create a seal. 
[0006] In the case of the tube installation in accord- 
ance with the invention, the two tubes no longer abut 
directly against each other. To this extent they are 
pressed only "indirectly" against each other. Instead, an 
intermediate element is wedged between the two ends 
that face each other. The end face of the intermediate 
element facing the appropriate tube end is configured 
In such a way that it works optimally, that is to say in a 
sealing manner, in conjunction with the flare which is 
present on the corresponding tube. The intermediate el- 
ement itself cannot be deformed so that there cannot be 
any interaction resulting from deformation of the flares, 
which can ultimately result in an undesirable deforma- 
tion of one flare. The intermediate element is preferably 
one-piece, but a multi-piece version is also conceivable. 



[0007] The tube installation requires only minimally 
more space. The manufacture of the tube installation in 
accordance with the invention is moreover identical for 
the user to previously known tube installations in which 

5 the corresponding flares abut directly against one an- 
other. The tube installation in accordance with the in- 
vention can ensure a clearly higher degree of leaktight- 
ness using the same assembly procedures, which sub- 
stantially improves process quality when the tube instal- 

10 lation in accordance with the invention is used. 

[0008] Advantageous further developments of the in- 
vention are cited in the subclaims. 
[0009] The initial intention Is to give the end faces a 
conical configuration and to press the flares against the 

15 corresponding end faces by means of the connecting 
device. As a result of the conical configuration, position- 
ing is simplified through automatic centering of the tube 
ends with the corresponding flares relative to the inter- 
mediate element. Additionally, only a low axial force is 

20 required to manufacture the sealing seat for the flares 
at the end faces, so that the connecting device can be 
made smaller overall. 

[0010] In the case of a second further development it 
is stated that a radially inverted flare is present on at 

25 least one of the tube ends on the connection side, and 
the end face of the intermediate element allocated to the 
flare has a conical recess. So the flare extends axially 
outward and radially inward. A tube installation of this 
type turns out relatively small in the radial direction. In 

30 addition, the intermediate element can be manufactured 
inexpensively as a machined part. But it is also entirely 
possible that the flare is configured to face axially inward 
and the intermediate element is configured accordingly. 
A flare facing radially outward and a correspondingly 

35 configured intermediate element is also conceivable. 
[0011] In the case of a flare that is radially inverted at 
the angle of 115°, or in accordance with DIN 74234, and 
the matching intermediate element, it is particularly pre- 
ferred that the aperture angle of the recess on the inter- 

40 mediate element is approximately 1 20° . An aperture an- 
gle of this type corresponds to the typical aperture angle 
of a chamfered blind hole and can therefore be easily 
manufactured. Furthermore, with an angle like this the 
contact pressure between the flares and the end faces 

45 of the intermediate element is so high that secure seal- 
ing is ensured. 

[001 2] It is also possible that the intermediate element 
is manufactured from metal, preferably from aluminum 
and further preferably from Al Zn Mg Cu 1 .5. These ma- 

so terials can be worked well, I n addition the material prop- 
erties of aluminum result in a very tight connection. 
[0013] It is particularly preferred if the intermediate el- 
ement is held securely against the connecting device to 
prevent detachment, specifically to the female tube nut, 

55 As a result of this further development of the tube instal- 
lation under the invention, assembly of the tube instal- 
lation is simplified considerably, because the user does 
not have to handle the intermediate element separately 
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to assemble the tube installation. 
[0014] So it is proposed under the invention that an 
annular space is created in the connecting device, spe- 
cifically in the female tube nut, in which the intermediate 
element is located at least over an area and preferably 
with some axial clearance. An annular space of this kind 
can easily be imagined, for example, in the female tube 
nut, because space has to be available anyway in the 
female tube nut in which the intermediate element can 
be present in the finished tube installation. 
[0015] It is particularly preferred if the annular space 
on the connection side is bounded by a stamped-in or 
staked ring or by at least a tab. The Inside diameter of 
the ring must be only marginally smaller than the mini- 
mum outside diameter of the intermediate element in or- 
der to be able to retain it securely in the annular space. 
A ring of this type is not a hindrance during the subse- 
quent assembly of the tube installation and secures the 
intermediate element against falling out of the connect- 
ing device, for example, during shipment. 
[0016] It is further proposed that the axial ends of the 
tubes on the connection side each have an external 
bead which the connecting device can grip. An external 
bead of this type can easily be created when the flares 
are being formed. In this way the possibility is created 
in the immediate proximity of the flares for the connect- 
ing device to grip the specif ic tube. As a result, the forces 
introduced into the particular tube during assembly are 
kept as low as possible. 

[0017] It is particularly preferred if the tubes each 
have a type E or type F fiare on their ends on the con- 
nection side. Flares of this type are common in the au- 
tomobile industry, for example. As a result of the tube 
Installation being able to have the same flares on their 
respective end faces, namely two type F flares or two 
type E flares in each case, manufacturing costs for the 
tube installation are reduced considerably, because one 
machine tool suffices to manufacture both flares. 
[0018] It is also proposed that the angle between one 
end face on the intermediate element and the radius line 
is slightly larger than the angle between the flange allo- 
cated to this end face and the radius line. In this way the 
elastic properties of the tubes and the corresponding 
flares are utilized particularly well to form a seal between 
flare and Intermediate element. 
[0019] The Invention also relates to a tube element 
with one tube having a flange on at least one axial end 
and having a connecting device located at this end, spe- 
cifically a threaded connection. 
[0020] In order to connect a tube element of this kind 
particularly easily to anothertube element, it Is proposed 
under the invention that an annular, rigid intermediate 
element, whose end faces are configured conically, is 
retained in the connecting device and approximately co- 
axial to it so that the element cannot be lost. Additional 
developments of a tube element of this kind are given 
in the subclaims. 

[0021] One embodiment of the Invention is explained 



in detail below with reference to the attached drawing. 
In the drawing: 

Figure 1 shows a longitudinal section through a first 
5 embodiment of a tube installation; 

Figure 2 shows a longitudinal section through atube 
element, with one tube, an intermediate element 
and a female tube nut from the tube installation in 
10 Fig. 1; 

Figure 3 shows a section through details of the tube 
element from Fig. 2; 

15 Figure 4 shows a section through the intermediate 
element of the tube element from Fig. 3; 

Figure 5 shows a section through the threaded con- 
nection of the tube element from Fig. 1 ; 

20 

Figure 6 shows a longitudinal section through a sec- 
ond embodiment of a tube installation; and 

Figures 7 and 8 show longitudinal sections through 
25 a tube installation known from the prior art. 

[0022] In Figure 1 a first embodiment of a pipe instal- 
lation bears the overall reference numeral 10. It com- 
prises two basically identical pipes 1 2 and 1 4, which are 

30 arranged axlally In alignment with each other. An inter- 
mediate element 20 is positioned between the end sec- 
tions 16 and 18 of the pipes 12 and 14. The pipes 12 
and 14 are pressed against one another by means of a 
connecting device 22, which in turn consists of a female 

35 tube nut 24 and a male tube nut 26. 

[0023] The end sections 16 and 18 of the tubes 12 
and 14 each exhibit an annular bead 28 and 30 respec- 
tively which faces radially outward and is set back some- 
what from the axial end shown in Fig. 1. A radially in- 

40 verted and axially outward pointing Type F flare 32 or 
34 immediately adjoins the bead 28 or 30 of the pipes 
12 or 14. The flares 32 or 34 form an angle of a little 
more than 30° with the radius lines 35 of the respective 
pipes 12 or 14. The end faces of the intermediate ele- 

45 ment 20 facing the flares 32 or 34 of the pipes 1 2 or 1 4 
are in turn configured as conical recesses 36 or 38 (c.f . 
Fig. 4). The opening angle of the two recesses 36 or 38 
is approximately 120°. The radial outside surface and 
the radial inside surface of the intermediate element 20 

so are axially parallel to the longitudinal axis 40 of the pipe 
Installation 10. The Inside diameter of the intermediate 
element 20 is the same as the inside diameter of the 
pipes 12 or 14. The intermediate element is manufac- 
tured as a machined part from an aluminum alloy Al Zn 

55 MgCu1.5. 

[0024] The female tube nut 24 (c.f. Fig. 5) is similarly 
a cylindrical machined part or extruded part. On the out- 
side it comprises a hexagon section 42, which a tool can 
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grip. A hexagon would be possible along the entire 
length of the female tube nut 24. On the inside the fe- 
male tube nut 24 is furnished with a stepped bore, with 
a guide section 46 on the extreme left in Fig. 1 , a center 
section 48 roughly in the middle and a threaded section 
50. The inside diameter of the guide section 46 approx- 
imately matches the outside diameter of the pipe 12, 
with some clearance. The inside diameter of the center 
section 48, likewise with some clearance, approximately 
matches the outside diameter of the intermediate ele- 
ment 20. The threaded section 50 in turn acts in con- 
junction with a matching threaded section 52 on the 
male tube nut 26, whose inside diameter In turn approx- 
imately matches the outside diameter of the pipe 14. In 
Fig. 1 the male tube nut 26 exhibits a hexagon section 
54 on the extreme right-hand side, over which a tool can 
similarly be fitted. 

[0025] Since the center section 48 of thestepped bore 
in the female tube nut 24 has a larger diameter than the 
guide section 46, a shoulder is provided between these 
two sections. Its function will be described in greater de- 
tail below. In the transition area between the center sec- 
tion 48 of the bore in the female tube nut 24 and the 
threaded section 52, which has a larger diameter than 
the center section 48, a radially inverted ring 58 is 
formed by staking (c.f. Fig. 3). In the area of the center 
section 48 of the stepped bore in the female tube nut 24 
an annular space 60 is created by the ring 58 in which 
the intermediate element 20 is seated with axial clear- 
ance, but secure against detachment. 
[0026] The pipe installation 1 0 is produced in the fol- 
lowing manner: 

[0027] First the female tube nut 24, still without ring 
58, is installed over the tube 1 2 from the end of the tube 
12, which is not shown in the drawing, up to the end 
section 16, which is shown in the drawing. Then the in- 
termediate element 20 is inserted through the threaded 
section 50 of the stepped bore in the female tube nut 24 
into the center section 48 of the stepped bore in the fe- 
male tube nut 24. Next the ring 58 is created by staking. 
In this way the preassembled tube element 62 shown in 
Fig. 2 is produced. The intermediate element 20 is axi- 
ally secured in the center section 48 of the stepped bore 
in the female tube nut 24 by the ring 58, and as a result 
the female tube nut 24 itself is retained against the tube 
12 secure against detachment. It should be pointed out 
at this juncture that in place of the ring 58 just a single 
tab can be staked or stamped, which secures the inter- 
mediate element 20 in the center section 44 of the guide 
bore in the female tube nut 24. 
[0028] In order to produce the tube installation 10 
shown in Fig. 1 , the male tube nut 26 is installed over 
the end of the tube 1 4, which is not shown in the drawing, 
and the tube 14 is inserted with its flare 34 first into the 
threaded section 50 of the female tube nut 24. Then the 
male tube nut 26 is tightened to the female tube nut 24. 
As this happens, the shoulder 56 formed between the 
guide section 46 and the center section 48 of the 



stepped bore in the female tube nut 24 engages the 
bead 28 of the tube 1 2. In the same manner, the left end 
of the male tube nut 26 in Fig. 1 engages the bead 30 
of the tube 1 4. In this way the two tubes 1 2 and 1 4 are 
5 pushed in an axial direction against the intermediate el- 
ement 20. 

[0029] The flares 32 and 34 of the tubes 12 and 14 
seat against the conical recesses 36 or 38 respectively 
at the intermediate element 20. As a result of the angle 

10 of the conical recess 36 or 38 respectively at the inter- 
mediate element 20 and the radius line 35 being mar- 
ginally smaller than the angle between the flare 32 or 
34 assigned to this conical recess and the radius line 
35, the flares 32 and 34 are deformed, that is to say 

is basically elastically, when the female tube nut 24 and 
the male tube nut are tightened together. However, the 
maximum deformation is limited, even under high con- 
tact pressure of the flares 32 or 34 against the corre- 
sponding conical recesses, as a result of the conicity of 

20 the recesses 36 or 38 respectively. Any tipping of the 
flares 32 and 34 because of excessive tightening of the 
female tube nut 24 with the male tube nut 26 is eliminat- 
ed in the case of this tube installation. The integrity of 
the leak- proof connection between the two tubes 1 2 and 

25 1 4 is ensured in every instance with the tube installation 
10. 

[0030] In addition the tube installation 1 0 can be man- 
ufactured very economically, since different flares are 
not required for the two tubes 12 and 14. Instead, iden- 

30 tical flares, for example Type E or Type F, can be used 
on both tubes. So only a single machine tool is required 
for the manufacture of the two tubes 12 or 14 respec- 
tively. As a result of the tube element 62 being p re-as- 
sembled, warehousing of the elements needed for the 

35 production of the tube installation 1 0 is further simplified, 
and final assembly of the tube installation 10 is also 
made easier since only a few loose parts have to be han- 
dled. 

[0031] Now a second embodiment of a tube installa- 
40 tion 1 0 is examined. Those parts whose function is the 
same as parts from the preceding embodiment have the 
same reference numeral and are not explained in detail 
again. 

[0032] The tubes 1 2 and 1 4 of the tube installation 1 0 
45 and the intermediate element 20 are identical to the pre- 
ceding embodiment. The connecting device 22 on the 
other hand is designed differently. The male tube nut 26 
shown in the figure on the right side is still configured 
the same as in Figures 1 to 6, but not the remaining el- 
50 ements of the connecting device: instead of a female 
tube nut which is installed over the tube 12, a second 
male tube nut 25 is provided in Figure 6, which is iden- 
tical to male tube nut 26, but in contrast it has an oppo- 
site thread (no reference numeral) (so if male tube nut 
55 26 has a right-hand thread, the male tube nut 25 has to 
have a left-hand thread). 

[0033] Both male tube huts 26 and 25 are connected 
to each Qther by threaded sections 42 and 50 of a union 
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nut 24. An annular space 60 is created in an unthreaded 
center section 44 of this union nut 24 axially centered 
by means of two rings 58a and 58b, in which the inter- 
mediate element 20 is retained with some axial clear- 
ance and secured against detachment. The tube instal- 
lation 1 0 shown in this embodiment is particularly easy 
to assemble if the two male tube nuts 25 and 26 are 
axially moveable with respect to the tubes 12 and 14, 
but are rotationally fixed. In this case the leak-proof con- 
nection between two stationary tubes can be produced 
by using a tool (for example, a pipe flare wrench) only 
on the union nut 24. 



Claims 

1 . Tube installation (1 0) with two tubes (1 2, 1 4) which 
are axially connected to each other and each of 
which has a flare (32, 34) at its axial end on the con- 
nection side (16, 18), having a connecting device 
(22), specifically at least one male tube nut (26) and 
one female tube nut (24), which works In conjunc- 
tion with the ends (16, 18) of the tubes in such a 
way that the latter are pressed against each other 
in an axial direction at least indirectly, character- 
ized in that at least one annular intermediate ele- 
ment (20) which has end faces (36, 38) against 
which the flares (32, 34) lie to form a seal, is located 
between the ends (16, 18) of the two tubes (12, 14). 

2. Tube installation (10) in accordance with claim 1, 
wherein the end faces (36, 38) are configured con- 
ically and the flares (32, 34) are pressed by means 
of the connecting device (22) against the corre- 
sponding end faces (36, 38). 

3. Tube installation (10) in accordance with claim 2, 
wherein a radially inverted flare (32, 34) is present 
on at least one of the tube ends (1 6, 1 8) on the con- 
nection side, and the end face of the intermediate 
element (20) allocated to the flare (32, 34) has a 
conical recess (36, 38). 

4. Tube installation (10) in accordance with claim 3, 
wherein the aperture angle of the recess (36, 38) at 
the intermediate element (20) is approximately 
120°. 

5. Tube installation (1 0) in accordance with one of the 
preceding claims, wherein the intermediate ele- 
ment (20) is made of metal, preferably of aluminum, 
and further preferably from Al Zn Mg Cu 1 .5. 

6. Tube Installation (1 0) in accordance with one of the 
preceding claims, wherein the intermediate ele- 
ment (20) is retained securely against detachment 
to the connecting device (22), specifically to the fe- 
male tube nut (24). 



7. Tube installation (10) in accordance with claim 6, 
wherein an annular space (60) is formed in the con- 
necting device (22), specifically the female tube nut 
(24), in which the intermediate element (20) is seat- 

5 ed at least over an area and preferably with axial 
clearance. 

8. Tube installation (10) in accordance with claim 7, 
wherein the annular space (60) is bordered on the 

w connection side by a stamped or staked ring (58) or 
by at least a tab. 

9. Tube installation (10) in accordance with one of the 
preceding claims, wherein each of the axial ends 

15 (16, 18) on the connection side of the tubes (12, 14) 
has an external bead (28, 30) with which the con- 
necting device (22) engages. 

10. Tube installation (10) in accordance with claim 9, 
20 wherein each of the tubes (1 2, 1 4) has a Type E or 

a Type F flare (32, 34) on its end (16, 18) on the 
connection side. 

1 1 . Tube installation (1 0) in accordance with one of the 
25 preceding claims, wherein the angle between one 

end face (36, 38) at the connecting device (20) and 
the radius line (35) is marginally smaller than the 
angle between the flare (32, 34) allocated to this 
end face (36, 38) and the radius line (35) 

30 

12. Tube element (62) with a tube (1 2) with a flare (32) 
on at least one axial end (16) and with at least one 
part (24) allocated to this end (1 6), specifically a un- 
ion nut (24), a connecting device (22), character- 

35 Ized in that an annular intermediate element (20) 
is retained approximately coaxial to it and secured 
against detachment. 

13. Tube element (62) in accordance with claim 12, 
40 wherein an annular space (60) is created in the part 

(24), in which the intermediate element (20) is seat- 
ed at least over an area and preferably with axial 
clearance. 

45 14. Tube element (62) in accordance with claim 13, 
wherein the annular space (60) is bounded on the 
connection side by a stamped or staked ring (58) or 
by at least a tab. 

50 
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